. Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2002-005793 
(43)Date of publication of application : 09.01.2002 



(51)InLCI. 



G01M 15/00 
F02D 45/00 



(21 Application number : 2000-191499 
(22)Date of filing : 26.06.21 



lit 



(71) Applicant : MITSUBISHI MOTORS CORP 

(72) Inventor : SHIMAOKA KIYOSHIGE 



(54) INSPECTION METHOD FOR ENGINE 

(57)Abstract 

PROBLEM TO BE SOLVED: To establish an inspection method for 
an engine capable of accurately inspecting even micro defects in an 
intake system. 

SOLUTION: The engine is motoring-driven by installing a restrictor 
in an intake port of an intake manifold and critical pressure is 
generated within the intake manifold at constant revolution speed (a 
motoring process). In this state, pressure within the intake manifold 
is measured and compared with the previously set specified 
pressure (a comparing process). In the critical state within the 
intake manifold, since the intake air flow rate from the restrictor is 
always constant, remarkable difference comes out in measured 
pressure by the difference between machine efficiency of an engine 
main body. For example, specified pressure is set as the reference 
value of the normal machine efficiency, and if the measured 
pressure is the specified pressure or less, decision is made normal 
and if it is higher than the specified pressure, decision is made 
abnormal (a decision process). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motoring process which performs motoring operation where the diaphragm to which the path cross 
section is made to reduce is installed in the inlet port of the inhalation-of-air system connected to an engine 
suction port makes the critical state the pressure in said inhalation-of-air system, and makes an intake air flow 
regularity, The engine inspection approach characterized by providing the comparison process which measures the 
pressure in the inhalation-of-air system in said critical state, and measures this measured pressure and a 
predetermined pressure, and the judgment process which judges the existence of the abnormalities of an engine 
based on the result obtained at said comparison process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the engine inspection approach which carried out suitable to 

inspecting the engine mechanical engine performance. 

[0002] 

[Description of the Prior Art] the inspection approach which performs motoring operation, for example after an 
engine assembly, and measures the exhaust pressure from an exhaust-air port as a Prior art about this kind of the 
engine inspection approach — or where an intake manifold is attach in a suction port, a diaphragm installs in that 
inhalation opening and an exhaust-air port outlet, respectively, and the inspection approach which performs 
motoring operation and measures the pressure and the exhaust pressure in a manifold is mention. 
[0003] Based on fluctuation of the exhaust pressure which measured the former inspection approach, valve timing is 
suitable for inspecting whether it is set up correctly, and the latter inspection approach is considered to be suitable 
for inspecting [ once ] the defect of an inhalation-of-air system based on fluctuation of manifold internal pressure 
to the right or wrong and coincidence of valve timing by motoring operation. 
[0004] 

[Problem(s) to be Solved by the Invention] If it is in each inspection approach mentioned above, in order for 
measurement of motoring torque to detect the value of a compression pressure, air sufficient in a gas column needs 
to be inhaled at the time of inspection. So, by the conventional inspection approach, even if the inlet port of a 
suction port is wide opened at the time of motoring operation or a diaphragm is in a manifold inlet port, the diameter 
of drawing needs to be set as reservation of an inhalation air content by the effective size of population. Even if it is 
going to detect the defect of an inhalation-of-air system from the measurement result of manifold internal pressure 
since fluctuation of the intake pressure resulting from that defect is relatively small and is not spread even if the 
inhalation-of-air system had a very small defect in this case for example, the difference of a pressure does not 
appear not much notably in the case where there is nothing with the case where there is a defect. For this reason, 
it is difficult to detect the defect of an inhalation-of-air system with high precision by the conventional inspection 
approach. 

[0005] Then, this invention makes easy detection of the defect of an inhalation-of-air system, and makes a 
technical problem establishment of the engine inspection approach which can inspect an engine with the stricter 
level. 
[0006] 

[Means for Solving the Problem] The engine inspection approach (claim 1) of this invention performs motoring 
operation, where a diaphragm is installed in the inlet port of an inhalation-of-air system, into the inhalation-of-air 
system, generates the critical pressure, fixes the intake air flow, measures the pressure and predetermined pressure 
in the inhalation-of-air system measured in this condition, and solves the above-mentioned technical problem by 
judging the existence of the abnormalities of an engine based on the result of that comparison. 

[0007] That is, in the critical state of inhalation-of-air system internal pressure, since lock out (choking) has arisen 
with the flow of inhalation air, the air flow rate inhaled through a diaphragm at the time of motoring operation 
becomes always fixed only depending on the diameter of drawing. For this reason, although a fixed pressure will be 
held if an inhalation-of-air system does not have a defect, if air is inhaled in the inhalation-of-air system from parts 
other than a diaphragm, the pressure in an inhalation-of-air system will increase by the increment in an inhalation 
air content. Therefore, the difference in the measuring pressure force at this time serves as a difference of engine 
mechanical efficiency, and appears notably. In this case, if the measuring pressure force as a result of setting up the 
predetermined pressure as a reference value of normal mechanical efficiency and measuring the measuring pressure 
force and a predetermined pressure is below a predetermined pressure, when there will be no defect and the 
measuring pressure force will exceed a predetermined pressure on the other hand, it can judge as a thing with a 
certain defect. 
[0008] 

[Embodiment of the Invention] The engine inspection approach of this invention can take 1 operation gestalt as an 
examination of products in an engine manufacture process. However, everyday maintenance check of not only the 
gestalt of an examination of products but an engine, and in the case of the engine for cars, this invention can carry 
out also as a gestalt of routine inspection or diamond GUNOSHISU. 

[0009] Drawin g 1 shows the engine 1 used as that subject of examination with the inspection facility in this 
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operation gestalt, and this engine 1 has become a thing with the cylinder layout of for example, a serial 4-cylinder 
mold. The intake manifold 2 is attached in the engine 1 in the manufacture process, and inhalation air is distributed 
to the suction port 4 connected with each gas column through an intake manifold 2. Moreover, the surge tank 6 is 
formed in the intake manifold 2 in one, it extracts to the inhalation opening and 8 is attached. It is reducible to the 
diameter of drawing of a request of the path cross section of inhalation opening of an intake manifold 2, and 
preferably, the diameter of a diaphragm is adjustable easily, and drawing 8 can be finely tuned now. 
[0010] In addition, with this operation gestalt you may be which mode of whether the exhaust air port 10 is only 
opened wide or for an exhaust manifold 1 2 to be connected to the exhaust air port 1 0, and to be in it, and the 
diaphragm does not need to be attached in the outlet. The pressure sensor 14 and the inspection unit 16 are 
contained in the inspection facility of drawing 1 , and the pressure sensor 1 4 is attached in the location which can 
detect the pressure in a surge tank 6 as a desirable mode. Moreover, the inspection unit 1 6 has the function to 
incorporate the sensor signal from a pressure sensor 14, and to detect the pressure in an inhalation-of-air system 
electrically. 

[001 1] Furthermore, the motor 18 for carrying out motoring of the engine 1 is contained in the inspection facility, 

and especially this motor 18 may be installed in checking. 

[0012] 

[Example] The engine inspection approach which uses an inspection facility of drawing 1 below and is enforced is 
explained. However, the concrete mode of the engine inspection approach is not limited to the following one 
example. Drawing 2 shows the procedure for the example of the process in which an engine 1 is inspected, later on. 
In this inspection process, preceding paragraph story inspection shall be conducted in advance of implementation of 
the inspection approach of this invention. Preceding paragraph story inspection carries out motoring of the engine 1, 
inspects mechanical efficiency by measurement of a compression pressure, and specifically, it is conducted in order 
to guarantee beforehand the engine performance of parts other than an inhalation-of-air system. In addition, the 
pressure sensor installed through the mounting hole of an ignition plug 20 can be separately used for measurement 
of the compression pressure in this case. Moreover, in preceding paragraph story inspection, it is possible to inspect 
the right or wrong of valve timing by investigating the synchronization with a crank angle pulse and fluctuation of a 
compression pressure using the crank angle sensor 22 built into the engine 1 . However, when there is [ in / 
especially / operation of this invention ] no need, such preceding paragraph story inspection may be omitted. 
[0013] After finishing preceding paragraph story inspection mentioned above, the inspection facility shown in drawing 
1 below is installed. At this time, when rotational speed for example, at the time of motoring operation is set 
constant, let a setup of diaphragm 8 be the diameter of a diaphragm which can generate the critical pressure in an 
inhalation-of-air system from the relation between the number of gas columns of an engine 1 , total cubic 
displacement, etc. If installation of an inspection facility is completed, motoring operation of the engine 1 will be 
carried out with a fixed rotational speed by the motor 1 8, and it will set up so that the air flow rate which makes the 
critical state the pressure in an inhalation-of-air system, extracts it, and is inhaled from 8 may become fixed 
(motoring process). 

[0014] If the conditions of the critical state are prepared, the pressure in an inhalation-of-air system (inside of a 
surge tank 6) will be measured using the pressure sensor 14 mentioned above. You may make it display the 
measured pressure on the display of the inspection unit 1 6 in a numeric value or a graph at this time. Measurement 
of the pressure in a surge tank 6 compares the value with the predetermined pressure set up beforehand. This 
predetermined pressure does not have a defect in an engine 1, and can be set up as a upper limit of the critical 
pressure generated when mechanical efficiency is normal. 

[0015] The comparison with the pressure and predetermined pressure which were measured at this time can be 
performed in the inspection unit 1 6. The data-processing circuit is built in the inspection unit 1 6, and, specifically, 
this data-processing circuit has the function which carries out the size comparison of the above-mentioned 
measuring pressure force and an above-mentioned predetermined pressure (comparison process). The data- 
processing circuit mentioned above has the function to judge further based on the result of having measured the 
measuring pressure force and a predetermined pressure. If the measuring pressure force is below a predetermined 
pressure, there will specifically be no abnormalities in the body of an engine 1, and on the other hand, if the 
measuring pressure force has exceeded the predetermined pressure, it will judge as what has abnormalities in the 
body of an engine 1 (judgment process). When there is a certain defect the place where the predetermined pressure 
which extracts as motoring rotational speed and becomes settled from relation with a path should be held if an 
inhalation-of-air system does not have a defect since the air flow rate inhaled through diaphragm 8 is always fixed 
when this judgment principle has the inside of an inhalation-of-air system in the critical state, it is based on air 
being inhaled from that defective part and a pressure increasing. 

[001 6] In addition, a setup of the predetermined pressure mentioned above is an example, and when making a 
criterion loose or making it severe conversely in inspection, it may change the set-up pressure suitably. Moreover, 
the judgment result by the inspection unit 1 6 can be suitably displayed by various kinds of modes, such as a display 
and an alarm. You may make it display the degree of a defect based on the magnitude of the difference of the 
pressure and predetermined pressure which were measured at this time. In this case, the degree of a defect is 
considered to be a large thing, so that the difference of a pressure is large. 

[001 7] In the engine inspection by the example mentioned above, since a difference remarkable in the measuring 
pressure force appears by the difference in the mechanical efficiency of an engine 1 , it is correctly detectable also 
about defects, such as very small leakage. As a defect detectable at this time, decline in the mechanical efficiency 
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by airtight [ by poor adhesion of a gasket, the strain of a valve seat, etc. / poor ] and poor packing of a fuel injection 
valve, its deficiency, etc. can be considered, for example. 

[0018] Moreover, in this example, the valve timing gap by the hang difference between a timing belt and a timing 
pulley etc. can also be inspected by investigating the synchronization with fluctuation and the crank angle pulse of 
the measuring pressure force. Although it is made to judge in the one example only based on the size comparison 
with the measuring pressure force and a predetermined pressure, you may be the mode which measures the average 
and the measuring pressure force of the pressure distribution searched for. for example by experiment In this case, 
standard deviation can be used as a result of a comparison, and you may make it judge the existence of a defect 
from that magnitude. 



[Effect of the Invention] As explained above, according to the engine inspection approach (claim 1) of this invention, 
engine mechanical efficiency can be inspected strictly, it can be made highly precise, and a positive performance 
guarantee can be realized. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram showing an example of the inspection facility used for operation of this 
invention. 

[Drawing 2] It is a process Fig. showing the inspection routine of one example. 
[Description of Notations] 

1 Engine 

2 Intake Manifold 
4 Suction Port 

6 Surge Tank 
8 Drawing 

14 Pressure Sensor 
16 Inspection Unit 
1 8 Motor 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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